near the centromere or the arm terminus and is useful because it enables the frequencies of modes of gamete formation with 3 linked loci to be expressed in terms of the two combination fractions y and y, it necessarily fails when applied to three or four adjacent segments, for then we require a formula for the coincidence between two non-adjacent segments if the frequencies of modes of gamete formation are to be expressed in terms of segmental recombination fractions.
An appropriate generalisation has been found which is valid under the same conditions as Kosambi's formula.
GENETIC VARIANCE AND GENETIC CORRELATION IN
PROGENY TESTS USING NON-RANDOM MATING E. C. R. REEVE
Institute of Animal Genetics, Edinburgh
In tests to measure the heritabilities (h2 and h) and genetic correlation (ru)
ofwing and thorax length (w and t) in Drosophila, flies were pair-mated and mean w and t of progeny from each mating measured. With random mating, the three parameters are estimated from the four regression coefficients of progeny on midparent dimension, but with high sampling variances.
More accurate estimates are obtained using a non-random mating system to increase mid-parent variance, e.g. phenotypic assortative mating or selection to increase parent variances. If such mating system is based on character w, the regression of w and t progeny on 1 (but not on w) mid-parent are biased. Methods of eliminating the bias, assuming all the genetic variance is additive, are discussed. Appropriate corrections to the estimates based on sib-correlations are also available If substantial non-additive genetic variance is present, non-random mating may bias all regressions, to an extent which depends on the gene frequencies and is very difficult to guess at. This problem deserves further study assuming different gene models.
Measurements of any given genetical effect can be expressed in terms of difference between means in normals and abnormals (D), divided by the mean standard deviation (S1 and S2)/2). Mean standard deviation is preferable to S, common standard deviation, when S1 and S2 are very unequal. In human genetics, imperfect segregation of genotypes is common and, for many characters, considered to be due to single genes. D/S lies between 2 and 4, i.e. between one in 6 and one in 40 individuals are wrongly classified.
The homozygous recessive phenylketonuric genotype is distinguishable in a variety of ways from the normal.
In phenylketonuria, D/S reaches a maximal value of i6 for the concentration of phenylalanine in the cerebro-spinal fluid; for intelligence level, its value is about 6 and, for hair pigment dilution, it is less than unity. Since the same gene here has both major and minor effects, doubt is thrown on the usefulness of dividing genes into major and minor types.
Examples of similar results, obtained for characters due to other human genes and for sex, are distussed.
A LETHAL ALLELE OF DILUTE IN THE MOUSE
A. G. SEARLE Department of Genetics, University College, London
A new mutant has appeared in the pure line C 57 Black. The gene, which is recessive, dilutes both yellow and black fur-colour. Pigment granules are clumped, as in Maltese dilution. Furthermore, the mutant suffers from neurological disorders of increasing severity, first appearing in the second week of life. When fully developed, these include violent convulsive fits with opisthotonus. The mutant rapidly loses weight and dies at about three weeks. Mating tests indicate that this lethal gene is an allelomorph of Maltese dilution, apparently completely recessive to it. This is a further addition to the long list of pleiotropic genes in the mouse which affect fur-colour.
Five examples of P. assymetricum group obtained from the wild, mostly as single spot infections on exposed plates, have given evidence of producing more than one genetical type of conidia, which in this species are uninucleate. One colony, propagated by hyphal tips, was investigated more intensively. Thirty-four cultures were grown each from a single conidiuin. They could be divided into two groups, A and B, on the basis of growth rate on minimal medium.
A grew faster than B but not so fast as the parent heterocaryon. They differed also in germination rate of their spores, but not in morphology. On complete medium the three growth rates were indistinguishable. Heterocaryons resembling the parent in growth rate were obtained by simultaneous inoculations of plates with pairs of spores, one from a monocaryon of type A and one from type B. Pairs of type A spores gave nothing but type A growth and pairs of B spores nothing but type B growth. On single sporing, these synthetic heterocaryons gave in their turn cultures of type A and type B in the same proportions as did the original. Thus the wild parent was a heterocaryon with two genetically different types of nucleus, which jointly give a higher growth rate than either did alone.
These results show that genetical variation exists in wild Penicillium ; that heterocaryons are to be found in the wild; and that they can have an advantage over monocaryons, similar to the advantage which hybridity confers in wild out- Seeds of Nasturtium officinale will germinate in both light and dark but seeds of N. microphyllum will only germinate in the light. Since seeds from the cross autotetraploid N. oftkinale female xN. microphyllum will only germinate in the light, it appears that the effect of light must be on the embryo and not on the testa, and that inability to germinate in the dark is dominant to ability. Results for the occasional seeds produced by the triploid hybrid N. microphyllum xofficinale confirm these two conclusions. The results for two other types of seed, N. microphyllum female xN. officinale and amphidiploid N. microphyllum-officinale selfed, agree in showing that inability to germinate in the dark is dominant to ability. Similar results for lightneeding v. indifferent seeds have been obtained by Honing (z 830) in Nicotiana.
